The purpose of this study was to determine the importance of combined mediastinal node assessment by lymphadenectomy and intraoperative mediastinoscopy to patients with left lung cancer. Forty-one patients with left lung cancer were divided into a group of 13 and a group of 28: in the first group, the aortic arch was mobilized, while in the second group the aortic arch was not mobilized. The mediastinal nodes of both groups were then dissected and mediastinoscopes were inserted into the operation field with an approach through thoracotomy to biopsy each mediastinal node. We compared nodal pathological assessment in these two groups. In the group with mobilized aortic arches, pathological assessment of lymphadenectomy at Naruke's station 3 was 11y13 (85%) and combined with intraoperative mediastinoscopy was 12y13 (92%). In the group without mobilized aortic arches, pathological assessment of lymphadenectomy of station 3 was 14y28 (50%) and combined use of intraoperative mediastinoscopy significantly improved the diagnoses to 24y28 (86%) (Ps0.004). Combined use of lymphadenectomy and intraoperative mediastinoscopy could improve the assessment of station 3 in left lung cancer without mobilizing aortic arch.
Introduction
The presence of metastasis to mediastinal nodes is generally identified by pathological examination of preoperative cervical mediastinoscopy. However, cervical mediastinoscopy is an invasive procedure that requires another general anesthesia.
Superior mediastinal lymph nodes, including pretracheal nodes in left lung cancer patients, are not readily accessible during operation w1,2x. The complete staging for these nodes is difficult during the operation because the mediastinal nodal dissection is obstructed by the aortic arch. Older patients in particular often have calcifications in their aorta, so their aortic arches could not be mobilized well enough to dissect their mediastinal nodes.
To overcome these limitations, we have developed an intraoperative mediastinoscopy with thoracotomy approach. This procedure is carried out during the left lung cancer operation, obviating the cervical mediastinoscopy. We reported our early experience with 28 patients in a previous study w3x.
The purpose of this study was to determine the importance of combined assessment for mediastinal nodes by lymphadenectomy and intraoperative mediastinoscopy to the left lung cancer patients with or without mobilizing aortic arch. *Corresponding author. Tel.: q81-0739-22-5000; fax: q81-0739-22-0925. E-mail address: nnakano@kinan-hp.tanabe.wakayama.jp (N. Nakano).
Patients and methods
Forty-one patients with left lung cancer agreed to receive intraoperative mediastinoscopy. Preoperative mediastinal assessment for all patients was done by CT. These patients were selected for this procedure without reference to their lymph node swelling in CT findings.
In thirteen cases, if they were under the age of seventy, had no calcifications in their aorta in the CT findings, and agreed to receive aortic arch mobilization, the aortic arch was mobilized anteriorly to facilitate nodal dissection of station 3. We retrospectively evaluated if we could assess the mediastinal nodes, Naruke's station 3 (pretracheal) w4x, 4 (left tracheobronchial) and 7 (subcarinal) with or without mobilizing aortic arch by using this procedure.
The cases consisted of 26 adenocarcinomas, 13 squamous cell carcinomas, one adeno-squamous carcinoma, and one small cell carcinoma. Thirty-six lobectomies and five pneumonectomies were performed. There were 13 N2 findings in CT before surgery, five of which were revealed to be N2 disease after pathological assessment, as well as two cases not found with CT. There was no significant difference in patient characteristics between the group with mobilized aortic arches and the group without ( Table 1) .
Cervical mediastinoscopy was not performed in all cases for preoperative mediastinal assessment. Lung resection, consisting of a lobectomy and pneumonectomy, was com- Values are number of patients; cascarcinoma; adsadenocarcinoma; sqssquamous cell carcinoma; ad-sqsadeno-squamous cell carcinoma; sccssmall cell carcinoma; otherssN0, N1 and N3. bined with mediastinal lymphadenectomy, as described by Martini w1x and Naruke w5x. The aortic arch was mobilized anteriorly in thirteen cases. Thereafter, intraoperative mediastinoscopy was performed w3x (Fig. 1) .
The biopsy technique of the intraoperative mediastinoscopy was essentially the same as that of the cervical mediastinoscopy. A 20 cm-long mediastinoscope (Machida Co., Tokyo, Japan) was used for the first 28 patients, and a video-assisted mediastinoscope (type 10970-BR, 18 cmlong, and type 10970-MV, 19 cm-long, Karl-Storz, Tuttlingen, Germany) was used to examine the last 13 patients. A mediastinoscope was guided to the operation field, inserted vertically into the sagittal plane, and accessed the subcarinal space.
Intraoperative mediastinoscopy explored whether or not residual nodes were left behind. When station 7 nodes were not completely excised, the accessible residual nodes were biopsied using forceps, in order to dissect all residual nodes as far as possible when video-assisted mediastinoscope was used.
Intraoperative mediastinoscopy was also assessed at station 4 between the aortic arch and the left pulmonary artery, and at lower station 3 nodes between the aorta and the trachea from the stump of the aortopulmonary ligament of Botalli (Fig. 2) .
Any mediastinal lymph nodes, removed or biopsied, were submitted for histological assessment to compare nodal assessment in the group with mobilized aortic arches to the group without mobilized aortic arches.
Classified data were analyzed with x -test and t-test. The 2 level of significance was set at P-0.05.
Results
In the group with mobilized aortic arches, pathological assessment of mediastinal lymph node dissection and that compared to its combination with intraoperative mediastinoscopy revealed 13y13 (100%) and 13y13 (100%) at station 7, 12y13 (92%) and 13y13 (100%) at station 4, and 11y13 (85%) and 12y13 (92%) at station 3, respectively ( Table 2) . One at station 3 (8%) and one at station 4 (8%) were not removed by lymphadenectomy, and were assessed by intraoperative mediastinoscopy.
In the group without mobilized aortic arches, pathological assessment of lymphadenectomy and compared to its combination with intraoperative mediastinoscopy were 28y28 (100%) and 28y28 (100%) at station 7, 22y28 (79%) and 23y 28 (82%) at station 4, and 14y28 (50%) and 24y28 (86%) at station 3, respectively. Ten at station 3 (Naruke) (36%) and one at station 4 (4%) were not removed by lymphadenec-tomy, and were assessed by intraoperative mediastinoscopy. There was a significant difference between the nodal assessment of mediastinal lymphadenectomy and its combination with the use of lymphadenectomy and intraoperative mediastinoscopy at station 3 (Ps0.004).
The intraoperative mediastinoscopy procedure took approximately 10 to 20 min at each node. Eleven station 3 (27%) and two station 4 (5%) nodes of eleven patients were biopsied by intraoperative mediastinoscopy only. Pre-operative CT findings of these nodes were two N2 and nine N1 and their pathological diagnoses were negative for metastases.
All histological diagnoses of the lymph nodes assessed by intraoperative mediastinoscopy were the same as those removed at the mediastinal lymph node dissection, and there was no change of the staging before and after the intraoperative mediastinoscopy.
No fatal complications related to intraoperative mediastinoscopy were observed. There was only one complication (2.5%), a hoarseness caused by left recurrent nerve damage due to the intraoperative mediastinoscopy.
Discussion
Wu et al. w6x reported from their randomized trial that lobectomy(pneumonectomy) combined with systematic nodal dissection could improve survival in respect to nonsmall cell lung cancer. However, Keller et al. w7x showed that though mediastinal lymph node dissection could improve survival when compared with sampling, this advantage was limited to patients with right non-small cell lung cancer. In our investigation of the pathological assessment of cervical mediastinoscopy and lymphadenectomy, we reported that station 3 in left lung cancer without aortic arch mobilization was insufficiently dissected when compared with those whose aorta had been mobilized (22.2% vs. 100%, P-0.05) w2x. These data suggest that mediastinal lymph node dissection and assessment might be incomplete for left lung cancer without aortic arch mobilization.
Use of video-assisted thoracoscopy can allow access to the aortopulmonary window (stations 5 and 6), inferior mediastinal (stations 8 and 9), and hilar nodes (station 10) in the left hemithorax w8,9x. In this video-assisted thoracoscopy, the stations at which the remnants of larger lymph nodes were found were pretracheal (station 3), subcarinal (station 7) and para-aotic lymph nodes (station 6) w10x. We developed intraoperative mediastinoscopy for locating and sampling nodes, to be carried out simultaneously with left lung cancer operation without mobilizing the aortic arch. Intraoperative mediastinoscopy aims to dissect all residual nodes as thoroughly as possible, especially when video-assisted mediastinoscopy was used, for example radical video-assisted mediastinoscopic lymphadenectomy (VAMLA) technique w11x. This technique would be easier for surgeons who perform mediastinoscopy routinely.
The frequency of involvement of the lower station 3 nodes increased to 37% of patients with multiple N2 stations in left lung cancer, and this involvement in station 3 is a good predictor of N2 lung cancer in the left upper lobe w12x. Even though the staging-assessments by intraoperative mediastinoscopy were the same as those removed at the mediastinal lymph node dissection, the final pathological diagnosis combined with intraoperative mediastinoscopy could be obtained for up to 86% or 92% of station 3, without or with aortic arch mobilized, respectively. Intraoperative mediastinoscopy often could not biopsy the nodes of station 4 and 3, because the nodes were already thoroughly resected by the mediastinal lymph node dissection. Choi et al. w13x reported that routine mediastinoscopy is necessary in clinical stage I non-small cell lung cancer. Recently, however, surgeons have chosen not to use mediastinoscpoy on patients with clinical I or II NSCLC w14x. Our small study suggests that metastasis to station 3 might not be properly diagnosed by lymphadenectomy without mobilization of the aortic arch.
In conclusion, intraoperative mediastinoscopy was useful for the assessment of the inaccessible mediastinal lymph nodes, especially station 3, when the aortic arch was not mobilized.
